spectrometer operating at 800 MHz ( 1 H), 201 MHz ( 13 C). Chemical shifts were internally referenced to the residual solvent peaks and all spectra were recorded at 298 K unless otherwise stated. 1 H-13 C HMBC and 1 H-13 C HSQC spectra were used for the assignment of organic compounds.
2,6-Dimethoxycarbonyl-4-hydroxymethylpyridine (1).
This compound was prepared following the general procedure of Tang et al. (2006) and was identified by comparison of literature NMR data.
To a round bottom flask containing a solution of sulfuric acid (30% v/v, 30 ml) and methanol (30 ml) was added 2,6-dimethoxycarbonylpyridine (5.61 g, 28.7 mmol). The resulting suspension was cooled to room temperature using an ice bath and hydrogen peroxide (30% v/v, 24 ml, 210 mmol) and a saturated aqueous solution of ferrous sulfate (30 ml) were added dropwise maintaining the temperature between 20 -25 ºC. After the addition was complete, the solution was stirred for an additional 20 min at room temperature. Potassium carbonate was added until the solution reached neutral pH whereupon the resulting suspension was filtered. The filtrate was extracted with ethyl acetate (4 x 50 ml), the organic phase dried over sodium sulfate, filtered, and the solvent was removed in vacuo to yield the crude product as a beige solid. The latter was purified using column chromatography (SiO 2 , 100% chloroform) to yield S2 the titled compound as a white solid (1.22 g, 19%) .
2,6-Dimethoxycarbonyl-4-tosyloxymethylpyridine (2).
This compound was prepared following the general procedure of Tang et al. and was identified by comparison of literature NMR data.
To a cooled solution of 2,6-dimethoxycarbonyl-4-hydroxymethylpyridine (1) (2.15 g, 9.56 mmol) in dichloromethane (20 ml) was added dropwise a solution of tosyl chloride (2.37 g, 8.92 mmol) in dichloromethane (10 ml). The resulting solution was stirred for 20 min at 0 o C whereupon triethylamine (6 ml) was added dropwise in three portions at 20 min intervals. After the addition was complete, the solution was stirred at 0 ºC for an additional 15 min, followed by 15 min at room temperature. The resulting dark solution was diluted with ethyl acetate (40 ml), washed with water (2 x 20 ml) and 3 M hydrochloric acid (2 x 20 ml). The organic phase was dried over calcium chloride, filtered, and the solvent removed in vacuo to yield a brown powder, which was washed with diethyl ether (3 x 10 ml) to yield the titled compound as a tan solid (2.96 g, 82%) that was used without further purification.
2,6-Dimethoxycarbonyl-4-bromomethylpyridine (3).
Lithium bromide (212 mg, 2.44 mmol) was added to a solution of dimethoxycarbonyl-4-tosyloxymethylpyridine (2) (460 mg, 1.22 mmol) in acetone (25 ml) and stirred at room temperature for 2 hours. The resulting suspension was filtered, concentrated in vacuo and the residues triturated with chloroform (50 ml). The solvent was removed in vacuo to yield the titled compound as a tan solid (233 mg, 67%) that was used without further purification. Br: C, 41.62; H, 3.50; N, 4.86; Found: C, 41.69; H, 3.55; N, 4 .76.
4-Mercaptomethyl-2,6-pyridinedicarboxylic acid (4).
Under a nitrogen atmosphere, a solution of (3) (190 mg, 0.662 mmol) and thiourea (58.8 mg, 0.772 mmol) in methanol (10 ml) was refluxed overnight. The solution was allowed to cool to room temperature and the solvent was removed in vacuo. The resulting residue was dissolved in deoxygenated water (20 ml), and sodium hydroxide pellets (190 mg, 4.75 mmol) added. The mixture was refluxed overnight under a nitrogen atmosphere. The solution was eluted through a cation exchange resin column (Amberlite GC120) and the solvent removed in vacuo to yield the titled compound (4) 
Ligation of 4MMDPA to ArgN
All steps were performed at room temperature. The ArgN protein (0.5 ml of a 1 mM solution per NMR sample) was first reduced with 5 equivalents of DTT at pH 7.0. Free DTT was washed out completely using reaction buffer (50 mM Tris, pH 7.6) and a Millipore ultrafilter with a MW cutoff of 5 kD. The final volume was about 1 ml. 20 equivalents of 5, 5'-dithiobis-(2-nitrobenzoic acid) (DTNB) were dissolved in 5 ml reaction buffer and the pH adjusted to 7.6. The protein was added stepwise into the DTNB solution and the solution mixed well after each addition. The reaction generates yellow thionitrobenzoate. Subsequently, the protein solution was left at room temperature for 1 hour. The mixture of activated protein, excess DTNB and thionitrobenzoate was concentrated to 0.3 ml and washed with reaction buffer about 4 times (corresponding to 8,000-fold dilution), resulting in a colorless solution. 5 equivalents of 4-mercaptomethyl-dipicolinic acid (4MMDPA) were weighed and dissolved in 1.5 ml reaction buffer. The 4MMDPA solution was poured into the solution containing the activated protein.
The reaction of 4MMDPA with the activated protein releases yellow thionitrobenzoate. The solution was left at room temperature for 1 hour and subsequently concentrated and washed with reaction buffer. The ArgN-4MMDPA product was purified by FPLC using a MonoQ column. The overall yield was about 85%.
NMR measurements
All NMR measurements were performed at 25 o C in solutions containing 20 mM 2-(N-morpholino)ethanesulfonic acid (MES) buffer at pH 6.5, using a Bruker 800 MHz NMR spectrometer equipped with a cryoprobe. were obtained as averages of independent fits performed for each of the 23 NMR conformers of the ArgN structure (Sunnerhagen et al., 1997) . b Alignment tensor determined using Pales (Zweckstetter and Bax, 2000) . Only RDCs of residues in regular secondary structure elements were used in the fit (residues 10-17, 28-34, 45-52). Our definition of the alignment matrix A follows that of Kramer et al. (2004) , i.e. A = 2/3 S, where S is the Saupe matrix for a liquid crystal with an optical axis collinear with the direction of the magnetic field. For consistency with these definitions, the values A a and A rh listed in the table are two times larger than those reported by Pales as Da and Dr. The program Module (Dosset et al., 2001 ) also reports Da and Dr values two times larger than Pales. The RDCs used for the fits are indicated in Table S2 . Table  S3 . The plots show the points where the principal axes penetrate the sphere, with the z-, y-, and x-axis in blue, green, and red, respectively. The convention |z| > |y| > |x| was used to name the axes, resulting in occasional swaps between the z-and y-axes of the -tensors when their magnitudes were similar. of backbone amide protons. PCS of residues 10-66 (Table S1) (c) ArgN-4MMDPA-Yb 3+ complex. The correlation plots of the RDCs are noisier than those of the PCS partly because RDCs are more sensitive to erroneous bond orientations than PCS and because RDCs are more difficult to measure accurately. Neither RDCs nor PCS had been used in the structure determination of ArgN.
